EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 



APPLICATION DATE 
APPLICATION NUMBER 



2000122725 
28-04-00 



19-10-98 
10296984 



APPLICANT 
INVENTOR 

INT.CL. 

TITLE 



TOSHIBA CORP; 
EGUCHI KAZUHIRO; 



G05D 7/06 B01J 7/00 C23C 16/455 
H01L 21/31 



GAS SUPPLY CONTROLLER 




PROBLEM TO BE SOLVED: To control the feeding volume of a material gas sublimated 
from a slid state source, to compensate a change in the effective cross-sectional area of a 
stop part at the time of controlling the feeding volume of the material gas and to control the 
feeding volume of the material gas passing the stop part at a subsonic flow. 

SOLUTION: A material gas sublimited from a solid state source 50 by a cylinder is 
supplied to a CVD device 30 through an orifice 33. The flow rate of the material gas 
passing the orifice 33 at a sonic velocity flow is calculated based on the upstream 
pressure P1 of the orifice 33 which is detected by an upstream pressure sensor 34 and 
the upstream temperature T1 of the orifice 33 which is detected by an upstream 
temperature sensor 35 and the flow rate of the material gas passing the orifice 33 at the 
sonic velocity flow is held at a set point by controlling the upstream pressure P1 by an 
upstream pressure control valve 21 . 
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i tmm 1 1 mw^WMm.x-^.mmm i x mm 

±se?)* >-*ft Bine±SHs«-fe: *>t*ajii&* 
ta^vt . itriEt2oai*3iarri)«riEtm^«i3KM 

i m&m 2 ] ttmtfxtfmmsx-mmjm lx aa 
^MWAyur t , mm n t&n±asBU sr«taj-*-&±ss 

cas-^vr . mmwmzm^&mmmtfxcvfiia. 

lliriB±8!Eff^»J«Ayj,yo^ffli^tfettSliIie±«SJE*i 
3 ] If 2 {ciEtW-&^ffi*&»J»PKKfc: 

[ n^js 5 ] is^ i nrniam 4 ^ <, ^^-ot 
imth tfxm&mwgsttz&wc . 

»&s. 

[it & i is^iB 5 izumthtfximmmmmz 
awe. 

[fS*JS7 ] IfcRJf 1 7bMHfcftJB4 ^ »fii^ofc 

7 < xx-hh^t £ftafc-rs#*fttafflW3£s. 



t. 
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[ If ^ 9 ] ft ^TB 8 tclfiScf S 35T^ffi*S«lffllS5afcr 

mi±ffi&t>mw<>i<y , <n£ffl^zMfhmz±tfif±±> 

xmiiiztitimm k> wmmwmi®m-r& £ t iz 
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[ if i o j mw8juimtm 9 iztmthxx 
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[00 0 2] 

tf . ^ x - v s^ffl izsiiist * jks * * c v d mmx-iz , 

iBfcJB j££ ix* *f ffi £ BfHtf) t eOtc-T S fctf>fc . *r x - 

[00 0 3] fCt, CVDHH^fc^TJi, *?x-^ 

^Stc{±. fflitf s 1 0-552 1 

tt^ftfeJEA^aUWUWiSiBA 1 **. ErSTl 0-5 5 
2 1 S^fg^lSi!S$^^EE^&lS'JPSBJ±. *'J 
7 4 XtoT8tm>E33 P z tztti-& * U 7 4 x<7)±mA 
<7>m) P i Oit P i / P 2 ^ 1 - 4 J; 0 X 

Qc = KxSxp, 
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iraaieis*i.& . * y 7 4 ^«ff*8at^tt**ijffl-rs 

kOTft*. 
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ix^E7j^ ? lt»&Jf»§£ET't±. ttJfrf * C k &X*$ 
fflHafftofc. 

[00 0 6] Sr-trt^ .KOJ: astftefcli* H*V- 
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[0009]KT. ±a*Lfc|8]HjS*JIWi 

$ra^«^fif*-r* its: m<jt ■?& . 
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[0013]^, IS*lB2(:^*^Xffi*&|ij^a 

fc . mi m *) $acr>±m.E -n * mis-r & ±8K^ wjw 
y t . itnsis o awiiEEE* 

SrfL, lWieWfSJ^ om&rlzis ft* ««B±aE* -b 

y-y-k WEJiaHME-b * comtti^izm^ ^ 
fltriBK oa3o±«ftjE73 srffirie±8SEffi.t]#jw>' 01- 

* tf^fl^jiwisarcft ^ t , mi±mi±n mm 
.> tivT- e&rmiztm * wnaJiaE**; >-ir t Htna_b»fi 
iSBE-e > +>-io#^ wsiaittJRcai^^-r *ai tote 
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[0014] 4ft. M^3fcffi&#*«*ft»JW8« 

(i . ia*jg 2 t:ia«rr * #xfs^$y ta^ax-* o t . tu 

L3tt,<0"Cft4Cfct«fiafci-4. 4ft. W*3S4fcffi 

h tfxea&iwwgaiA . is^ji i xtiit^ia 3 tiaa*- 
& mmmmm.xh o t . «riE±aEE*fW«/ ^7 
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^-fe^-fk . «nEtt | 9»<o±8KiKS:tmfji-i.±aia« 
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ti. lf*«8CfSirr-6^^$iJtiP^ST'ftoT, mi 
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klzJ: »3%*Lfct>wc*)4ik*Wiafc-*-ft. 4ft. 



tofrhtfA m%km\nmm.xh -> x . «n E±sa ^sow^ < 

^<7'J2Eirf £M-CM§ill> tOT*>4 k k 1 flfflB 
iSEEfc-t ^tie^-UffifhTft* i k £=t#mk-f 
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[oo2on?t. n«m 1 2 {c«r* ^«*&w«asa 
is. ff^Jis^sit^isi ltov^-r^-otiatE-ri. 

W^S(i. M*iS8P,Sfi*JSi l^v^-fih.*— 5t=|B 

[oo2i]ifc, w*Ji 1 4 t2f^i, tixmrnmrns. 

^X«^'It«gST-ft o T . HirlSWW^Ji . CVDg 
Wlzmi&2ix&z\b$:ftmt-f&„ 

[0022] zcvko wmmmz^&^mwtfx 
mtrnvmrnt . « 0 su^TatE* p 2 & 0 gc 

Q=KKX SSXP 1 X (27 3/T1 ) •z 2 
(fflLs KKIisSR, SSfi^oascoW^ffiHW. Tl 
mi *) »<7>±SSaiflE ) COOI^ - cO^T'Jfi M$ ix-g, . 

[0023] fit-ox . ttmtfAifi&mfciizb 0 . » 0 as 

WT»SE.ti P 2 tc^^- 4 0 aP<o±S[E^ P 1 Oib P 1 

/p 2jS(«— jgfluajitcfeittf. ±atff*-fey-9-cijiass 

ii&*2"5Sl5W±Jgff*P 1 k, ±S«a£-b>"VC«ajS 

.stilts ww^oauiQ t»tB-r& ^ k 

«. 4ft. «2 0fflo±affi*Pl*±8lEE*M«/</^ 
"CfBSif-r 5 i k t X K> , IRO WSrffSISl-CSljft-*-* «fi 

[0 0 24] ^-LT. ISfcV-xSrlMSfS-tffcifcfcJ: 

-^^^k* s T-^S, iot. MfaV-xfrb&mtSittz 

mwxz. ttoau^u-c, («^{f. cvdsue 

6 k k t,K»Jg«t«oi k* { T'^ 
ik*ra«gk«r4. 

[ 0 0 2 5 ] 4ft. *»IH^^tl»&«!l««M«. ±iS 

0a34TW^ffiVcoE.t)* i '. PHKPLi -CteftT*- 

t =KK ' X ( V/S S ) XI n (PH/PL) X ( 2 
7 3 - T ) 1/2 

(fIL. KK'UsaR. ss»i*«oaiw*S6Bilifflt. T 
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[0026] &*>X* ±.%LK3imffl#frt>Wm&X'<D 
mm b , ]±J] P H „ PLt. ±SE^WJ«#«r^EHfc 

ph. PLK«^Tf^$ti6^-c£>-?T. tiriev 

<r>E3MfiP Hfrb P L 4"Ct:»T"t4 WCH-t-i^nB t 

t, ±esBaK-fe>"9-c > *ai»ii4iiwev<^)iB*TfcSrft 

A-*-* i fc t J: 0 . a«<?«2 0«<^*«BrlffllS S *m 
teffl£;h.4. 
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Q'=KK" XSSX ( (P1-P2) X P 2 ) 1/2 
x (2 7 3/T1 ) 1/2 

UittOSf^iaE*. P2tt«9gpoTSSEEJk Tl 

SUE 1*1 -b >"9-T'^fcli $ as ffi 0 ^<0_hiFiJ±2) Plt.T 

aus] -t y-rcutai swro ins^TSSEfl P2t,± 
■ fcaas-tftifcj&frs*. 4^. i&9»«o±8SE;*jp 

.SKEfc P 2 *T8ttff*iW»'</U7 , T«iB^ft i 1 1 <t 
IS5£ffl £«o £ 4: a* 1 ?* S . 

[00 2 9] 4ft. EI«sV-^t»iie-fr«ifcKJ:o 
h^b ifiX% H*y-**»£#££-»i-fcfl- 

i fc^T* S 1 b i> fciftgttCftoi t a*T* 4 ere. 
[ 0 0 3 0 ] ft. *«BJ!«^x«^w^at;^^T . 

Eft V § £ JW*tf>#IBfc:«ft 

f4 . SfflJSEt »fc^r WUffr <b 3:V & S 

KfflTfcS^t:. 89aw>±iBEE;*jP 1 &± 

- * * t' &mm t -rs i co to^t tif* jut* & 

■Hup**), 4ft. «0«tf>-harffifcP 1 Sr«*aJi-&± 
?7TJ±^l -b >-»fX-J) o T . If «W*ffico L Ofco v ">T 
fflT'#&vvfK~*i#£>4. 

[ 0 0 3 1 ] fit. ffffi^MT»SaS±»fiJE±lSiI 



fflv Srttffl-T S t i: 1 1 , ±aBE*-b >'^h LT b° 

-m o as*>±aEJEfc p i £iw s ^ t * . ±au£*j-t 

v-9"C« 0 a5<0±SEE* P 1 £ mm-f-S C <t tSFf a** 
[ 0 0 3 2 ] *»HBO^«*&«iJWil{I^R9ffl 

[0033] Ttob-h . *«^/r^ea&MfflearT 

LT. f*^Sifc^T-#Sfchi>t. ±eSffi^-fe>'^ 

*±S6E*iM»/^yTM«if*-* £ fc fc: J: 9 . 
iiaW&»fl^<0S.«5r^ffit«Oi A*T& SCO 

[0 034] *»H<B«^tttt«iJtWSSIIT«i, iR 

« ^tm^mmm. m ^menm-k^b^zx^xmm 

[ 0 0 3 5 ] 4>t, *fKB^»y^tt*SiWtlBIBTJi. ± 

wj±ti^y^x^^ix^-mu<D±m±tib. tske 
mz^&ffixmmi-mm#*<v$smzw.&L. 4 

b b tt« 0»«"FSttBE*&Taffi*M«/^mSiif 
4, 

ffffl^mtWSas ic7)T'$>4 i: fc *> 8 
25ftJ±^J ^^a^-4 ±jji[JE^ -b >*rtf\Zy-nmtX'h 4 
. EH* V-x*> tt&fttf^im'&X' 
fo~>X i> . ±?fiE^SiJtJPv svi 0 «<0±SS£E* t M 



fopi. rl from ; I ..: 1^)7 on 1(1 l(i/^()()7 

BNSDOCID: <JP 20001 22725A_L> 



1(6) 000-1 22725 (P2000-122725A) 



[ 0 0 3 7 ] #»HJ!«0 #Afl8frffl«S«e>«! 9 SB 

(4. ^'J7^7^ yxvu&t'^ffiffl^ii&T^ y 
vcii, xo- Mf^Tatftt^F^a^Wt 

fSi > < i£ 9 SBtf>±8SEE:>J fc *x 0 »<OTaE^**tt:««ifi 
«t . tt*4#x & ^mm.X'M & £ ^ t # tcis . 

x. mitfxzcvDmwizim-f&^-sizte, cvd 

[00 3 9] 

[004 0] CVDgI3 0(i. M£#>y°3 llz£-> 
T. CVD£IE3 0tKS^y73 l^HKHi. CVD 
#2 0 fc, CVDiI3 0il^yT3 1 Srifflflr*-* 

[004 1] 4 fc. CVDgI30[:{J. iBW#l 1* 

& i «<7)*m#x #f*s& sw. m w£»#x t± , y 

y >y 3 2rtK*itvt . ifty-X5 0i^#f$^ 

tOTAot (vlvIXIi. ftfSBa (C n H 

19 0 2 ) 2 ) . -t«9j^j&Ki±0. 6 5k PaT-2 5 0'C 

[0042]* LT. 01 O^WWSHto^i-MMffl 

2 fc 3I|St# 1 1 «BIt, *3 0 gre$>&.+ 'J 7 ^ X 3 3 , 

■C**4Tg££E*-fe>-9-5 1. _L8Si&£-fe 3 5 . EEffi 
3E»TRHBS*i4±SfflEAfSiJ«I-'U'7'2 1 Srt'^Wb 
ft. rj v h u-=y 4 0 tHiJWSit* *'X«^J1iP^S^ 

[ 0 0 4 3 ] 02(4. ^4#X0»&*iJWS{Itf>— ffl 

^S'JM^M{±. ^'J7^33. JbOBEfl-fc v-fr 3 4 . 



h fL^tLTt k o T . * * £ — * Lfc t> COT* 
6. 1S)±»^7'2 1I1 WSSfflWIBTftin-y 

hvt.y 2 2 £i&< ^co^mt-kxMx-msa 

-9-3 414, 1. OXlO-'-l. 0X10 5 Pa.$:fflm 

tVt5H, 1. OXIO-'-l. 0X10 5 Pa£ 

[0044] 01tcM9> ££TJ4, 5)" , J7^X33, 
±8Sffi^l-fe >~9-3 4 . ±8Jfflft-b y-9-3 5 . ±8SE^j«iJ 
Upy^7'"2 1 , 3>'t-o-74 0^rt>^l,^ftl§ 
{WWailEtf, >- U yf 3 2 |*JT"H#: V-x 5 0 frkfm 

s ^tm^x sr c v d mm. 3 o wzwmwzim l , 
■e^ewftji *iw»tft tta*c-5 v *xmmt h . 

[0045] ^'XfSmffelJffl^at4. ^'J7^7>3 

3 ^)±gffi^ P 1 ( JhiKEto-b 3 4 T«iai Sfl* t> 
0)i*'j7^X33 OTBfiff* P 2 ( T«BE*-fc >"9- 

*«0Jt P 1 / P 2 *«-3gffl[ ( y.T . r RS^ffl j fc v ^ > 

Q=KKX SSXP 1 X (273/Tl)i/> 
(flL. KKU^Bt. SSIWJ7^33£DWffi 
Tl 14 sf'J 74*33 W±SK»JKT*> -o T±»iiiaiS 
•tey-9-3 5-r-^tb$ilS tco) O'v/t-j* — f O^X'ifiiK 

[0046] vliltCiilJf. ^"'J7-(X33 <7)±a?a« 
T 1 ( ±SKiBK-fe y-9" 3 5 -C-ffcai ^ iiS t CO ) ft~MX° 
3j-U7^*3 3<7>Tiffi*P2 (TSETJ^vf 
5 lT^ffiSilSttO) W5^'J7-(X3 3C0±S 
ffiTiPl (±8aE^3-b>"9-3 4T«lliJSix*t>w> <0it 
P1/P2 A« rpfi^ffi j J2Lhtcfcii|f . ^»J7^33 
c7)T«SJ±7} P 2 ( TeSlJETa-te V-9- 5 1 T-^Ui $ixS t 

pi {ixfiR.-h-ty+rsAX'fa&Ztihhcr,) h-j 
t . «asiT5f u 7 * * 3 3 tajfiw-itm^waui 

[0047] 03{4. aiWCVDISI30tttfflLfc 
llffMO 5 >f > 'fcfc . * 'J 7 4 X 3 3 0±fiS?aS 
T 1 ( ±«iB£-fc V*t 3 5 Tfliai S iXh t <0 ) 
—jefc& 0 . * 'J 7 4 7. 3 3 c75±»f L J±7D P 1 ( ±»SIE7J 

ix^-m^-C— «tCi5S*S^fc(4. * y 7 4 x 3 3^TijTi 
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4TlMj3*t4fctf>) *>JfcPl/P2jMft2. 8 ( rRR 

U33 1 mm«t«) &WPMf*tf> 
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5gC*& i k £^ LfcElT** . 
[0048] 03«Or-*«s t'J7 a33«± 
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1 ( ±«Eaft«-fe 3 5 "C8tifi § ixh fc <7> ) *tSlflcy - 

[0050] <t -?T . IJ 7 4 7 3 3«0_t8fBaKT 1 

(±SK«iK-fcy-9-3 5-CttltiS<i&t><0) tf-fflzfo 
9 , ±?TJE^$lJfflI#2 1T*^'J7^33 0±SE7l P 

t&ltzifrkMi . *'J7^33 cDTofiETJ P 2 ( Tcft 
JE73-tr>'^5 lTttajSilft fcW-fl.* 'J 7 7. 

3 3ct)±JS£E*P 1 (±attBEA-fe>^-3 4T«tffiS*l.4 
<DJtPl/P2# riRfltttj J3Lhc*ftikjW« 
«3*UOtfl«, ^ i J7^X3 3«0T?jSJ±DP2 (TS 
E73-fcy-f 5 l-C8Wi$:h.&fc«0) 0*CVDSaff3O& 
WtT S9& L T t . *jaatT-* 'J 7 -/ 7> 3 3 

*iia-r4tm^tf9a[»Qu, mi-seta* . 

[00 5 1 ] HI4ii, 11WVD^I3 0 Srffi 

ffl LfcSffiTgJfc?) 7 -f >C J3 . 3f >J 7 7. 3 3 C0± 
SIfflSET 1 ( ±SBi«-t > "9- 3 5 TtSltH £ii£> t tf> ) A* 
-5rcj>4%£tcl±. «flK«T*y 7 ^ 7.3 3 (gjWfl 

-f7 3 30±e5iJ±7iP l (±SME^-fe>"^34"C«tajS 
it?, C7j ) t*f L-CffiDKtt^^ 4 i & ii? LfcEIT* 

[0 0 5 2] ft. H4c0t-^J±. *»J7^33«± 
SSfflfiT 1 ( JtSM&K-fc >'-f 3 5 -Cfciffi t> <0 ) 0* 

£ 4 -FCJRfS Ltzi> <DX'fo 4 ifi . _hi£ LfcSKiQ 

^mffi^^irmtf. t'j7^733 w±ss«asT 1 

[0053] J; ->T . *'J7U3 3«±8Efl«T 1 

* '.J 7 4 .7 3 3 WTSSEE* P 2 (TvfiEETJ-fc 



5 1 T'^tt! § ft* t c7) ) j&f c VDI13 0=5: kVjfi 
«£Wft SEi&Lt . SaGST* y 7 -f 7 3 3 Srffiii 

*i h * 'J 7 ^ 7 3 3 co±?TJE7i P 1 ( ±SSE* - t 3 

4 -CttHi § il4 1 <0 ) -CfflW-t 4 -I k § 4 . 
[0054] £Lh«t 0 . HHsV-^ 5 Ort^#^$-£*: 

m 1 ^in^iEH6 0 SflpJRLT: , *'j7a 3 3^Jb«iE 
MTl (±Sii-<£)S't>-^3 5-C'^a5§ix4^^) 

•aisuuioKffltjsj* t . ^ y 7 -f 7 3 3 

OTME7D P 2 (TV5fiE73^>-9 5 1 nftaSix* t 

t*hri>^y 7 / 73 3c7)±}f t E^p i (±ssia« 

■te^3 4-C«ajS<iSt<7)) <0JtPl/P2*« r l®.^ 
fflj ULhfciffifilSix-CV^f . ^31?TlT'^ y 7 7 3 3 
£ilSft?-4«S#;w8SftQ(i. ±wfiE7i$iJt«#2 l X' 

mmztii ^ y 7 ^ x 3 3 <o±aajE^j p i * t -?t«i« 

-TI»^k3&<T'i=4, 

[00 5 5 3 ft, *'J7<f*3 3<7)T^ffi73P2 (TM 
JE7Hr>">f 5 lT'^ai$il4t><7)) t=«-f6 3j-y 7 -f 7 
3 3 *>_L;KjBE:fc P 1 ( JtafiEA -fe 3 4 T't&iJ S ix4 
<0JtPl/P2<7> r Pfrfrffij 36*. ^U7^33 
<^±diKa!ST 1 ( ±SSffl0e-fe >if 3 5 TttJiJ s n * t, 

3 3 &aifl-r sws^^^aaiQ £ . ±?TlE7d*jp# 2 
1 xfiiiff § n* * y 7 * .7 3 3 oJl^etj p 1 * t ->x 

[005 6] %tc, ^'J7 <X3 3. ±^LE7]-fe>"9-3 
4. 5. ±aLE*#J«K/W7 , 2 1 . 3 

y h n- v 4 o tt Efr(otthfi7^mm3m.t>K ^ y 
y^3 2i*iristty-7 5 ofrksmztttm/fxi: 
c vd^s 3 o r*i iz&mmzim l . -r ^^^^ ^ ^ 
■thm^wmz^xmmt^ . 

[0057] Jtr. Hl^MMEHSt-^-CtiaHiL, 
y'jyfs 2rtt:ov^r*±2 5 o*c^-T4„ -to— 2r 

T\ ifi3Bf# 11.. 12. 1 3 Srffl t s jfflBf# 14.15 
k±S[E73$ra#2 1 *|Wtfe«JB-C, 5}-y 7 ^ 7 3 3 

kifiBfcfri l^ffl^jajAfc-ti^^h^^ yc?)*^y 

y-^5 0<Ott*9S»JE (i^Tl±s 250*CT0. 6 

5 k P a ) J2TFfc*fl:'t4 . s^U 3 2 F^JCO 
ffjjPO tfHf* V -7 5 0 <0tS*iaaiBEiaT t * o i 
k £ . ±«SE7]-fe > "9- 3 6 Sr^LT^l ifcKHI»4 1 T* 
«8fB-t& k . « 1 itUHIS84 1 tiSiJ|JP[flIif&4 2 iztt LX 

[oo58] mm®R42mmmtMi*i:3tni-& 

k. iBBr#l 33&*BHti-/b^. RUttC K^^?39 
tmiiX. T IV rf^ 'Zc£to*r>* 'JT#7£-?77C7-i2 
y }-X3—7 3 7 Srtt LT-^fiiS^ LT«*&-T4 . >rcO 
fc*. ^1VS*[1ISS4 3ii. ±V3fiE71-by-f 3 4**«ia 
LfCTf U 7 ^ 7, 3 3 <7J±?iitE73 Pit. > ^ 
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3 5 *i«iiJ Lfc * 'J7U33 «±8SfflflET 1 Sr , ±H5 

3 3 S:3i3fl-f 6»W^««[aQ*3Wl L. 

[00 59]^. $ijwihs§4 2Kf6<i$<t&acai<ik: 

7a-3>hn-737H Lt^rt 'J TtfX<0&D s ± 

Krtj^r. ***»s±SEE*Mffli#2 nr-MSftft^y 

<o ^ftE^tt^^yrtfXO-frESr 
^ft^tcJ^T, =f-v'JT^<oa£4S:iE3iU, ^ 
OrfrSrHL-fKdfcfcefcoT. j&^tJWJttA^^+y 

[0060] $ijfjpiasg4 2x-*i. ^fit^sajfMSS 

ffititt^< J; '3 fc, ±8S£E^M«#2 1 'J7U3 

3<r>±ssE^pi*wiffi-r&. -eitwi. msi^-^ 

-r? 3 8t=lM«fl|-§-S:»f8L"r . ±aE*WW#2 1 ff) 

L .fftS&tt t -St*- &XolZ%:r>tzt>. ^ y 1- 7 4 VVML 
»r*Pl 5*m£&tti>< l z, CVDSSB3 0fciltSiB 
(Sf# 1 1 £BJtt& . iflfc «fc 0 . ^ U > '^"3 2 rtTSft 

i£, CVDgf3 Ortfc^lgWClttlS-rSit^T^ 
ft, 

[00 6 1 ] ifc. ^'J7^X33. METJ-fe^tl- 3 

4 , ±gt-fil-feyf3 5. ±^73^.^7" 2 1 , 3 

T . ±8BEaS"JW#2 1^'J7^X3 3 it<0Sg« 
Offifc *\ PHKPL4T KPfcTf £ «tSt & B#Rg 
t fcO^t . t = K K " X ( V/'S S ) X I n ( P H/ 
PL) X (273/T)"! (ffiL. KK'liSR. V 
<i±iSBE*ISiJ«#2 1 0 7 <Z3 3 ^Wl, 

SSIM'J7^3 3<7)3r$jlSrffim. T(i1uIBVO?£ 

« ) Timxiiz z t imm-ri. m. imBJimmx 

2 1 j&»4>:*>J 7**33 ifcTO^ISVOE+jte, ±»JE 
7J-fc 3 4 -CBtttrt- ft i i: WC* ft . 4 fc , iSJ&T 
ti , ±86a«-fe 3 5 Tlftffi"*- ft i b ft . 

[ 0 0 6 2 ] * IT, JgJ^flWr&irtefclv'C, 5SISr# 
11, 13, 14 spirit, jBBr#l 2, 15b±mEfi 
«Htp#2 1 iBHft5tttJKT. ^> )-7^ y^*^-K> r 

(EK?L*^> 7A7o-3>1q-73 

a. JiatE*»j»#2 1 s-EBt. ±aEBE*»jffli#2 1*» 

fcsT'J 7^X33 SWlVOEWPH^/bPLi 
Tlcl^T^ftOKS^ftBSPrl] t Sr . JL8iEEE^J-fe W 3 4 



y y < x 3 3 a-c<osfliv<ojfl*T* . iaaaflE-ty^ 

3 

[0 06 3] -etT, ^2jSI@K4 4CJjV>t > ±^ 

Easofflw 2 1 frh * y 7 4 * 3 3 4 ?<mmv , E.ti 

PH. PL, SWV<^ff*3&«PHA>4»PLi-Ct=BT-r 
ftOtS-f-ftB#Palt, KTiESWVwaUET*. ±&U: 
t off ffiittftA-T ft £ i: fc J: 0 , * y 7 < x 3 3 

siifffimsss-stti-tft. .zoiotc:, gasftfc^ij 

7U33 WWSbBrilS S S ti^tttf) fc O ( JE51^{± , 

siw^ttB*^ *» <r> ) -c* o , * i ?i© @g&4 3 t=as«$ 

5*o?r 'J7U3 3<onr«wliiiBflts s t LT^ffl^^i 

ft. 

[0 0 64] ±^L^toatH^5rfi|.ffl-rftCt 
Wot. ^'J7-(X3 3 * J 3c^-t ft -ft Lfc ; t 
Sr ^h^t-r)j] ^-ii: ft £ t ifiV ZZ Tti , + U 7 -f 7, 
3 3 WfW'XCJ; o t 0 ^^^tt^Cfc 
ivt. ^Ott^lH^-PV^I^-rft. jfci*. *'J7^ 
X3 3fcBIS* OA^V ^ (««^rxSSR5tiia3 
•tir&ldOttSS) tfcl>T. 5HBf#l 1 , 13. 1 
t. a£Br# 12.1 5 t±aE*WJ»#2 1 SrBHJtfctt 

1 Srffl ; ±SKE*#W# 21H'1- | J7^3 
3 i V C0E7D A«PHKPLi Tfc KT^- ft O 

CS-t4«Fiat 0£r. ±8KBE*-fe>'^34Sr^LT ; F'» 

[0065]$ ibt, j£l&£tt«r$:4rfc:*i^-C, R«fc 
LT.JSKfr#ll. 13. i4Srmt. MB)t#1 2, 1 
5fc±»£E*#J»#2 1 £M»tfcttBTC\ <^^>f >' 
coS^yr (i$L^vy SrjB»$-tf. 7X7n-a 
y h n - 7 3 7 Sr if L T -v y T ^7. Sr — 5£4»5 L 
^ttft. LT . ±8EE^iJ«#2 lSrffltfc^K. ± 
SS[EE^J#JW#2 1 frtj* 'J 7 -f X 3 3 ST'OSWVOE 
2ja* P H A> ^ P L a T-O^T^-ft ^tSt ft B#I§J t Sr , 
±SKE*-fey-9-3 4*^'LrK»L. tU7^.x3 3(: 
SB* 0***^*&^>«!riait 0fcJH2it«|lI»4 5 Tit 
^■fft» 

[0066] tOSSm. ±aE*fBJW#2 1 *»S>3fL> 7 

^33* T'^MV OE* A 4 P P L 4 T-tr^T 

-rfto^-rft^t^'. :*y 7 4*3 3<oBi&i y*^' 
.=Sr^-&oi^iat o «t ori-sns-jeu-cflK ^ft^c 

{i, ^2it«0»4 5(ir5-Afi#Sr5MiU. ^'J7 

^,33 #«fft*ifc@f££ o Lfei t *wmmt> 

Stili, v^^ftiPi)5gl^clS5EL-<:t<i 
^ L . j6»/p ft iaUSSlSI J: 0 ftKift^ L T t i v 
[0067] -^r . ±SSE^#J«#2 1^*'J7^ 7, 

3 3i-c»s«v«EMP ha^ p Liftewnprs 
otc®i-ftH#p H 1t^. 3fy 7 >r x 3 sogfsa y*s^r^ 
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it. * 'J 7 4 X 3 3 cogfSi 0 **it2g«Hl*j5:tf>t\ H 

3«*SMBria!»S S#|tm£ft4£k k 5 ^, 
[ 0 0 6 8 ] ft . HI T^UP&#*$ fl/S 5 4 > to 

'J7U33 £>T8£EE?J P 2 ( TSSffi^-fe 5 1 T8? 

(±S£ff*-b>'-^3 4T:1Sjaj$ilSfcW) WjrtPl/P 

£ Ic . y'Jy/32 F*)<?>E7j P 0 tfllflt V-^50« 
fi*ag*BEJ: *)+mzi&<%h X r> tilf££;?x4£ k *■ 
#Jf:LT. t£tt3*iT^4, 

C 0 0 6 9 3 J^IWfflfcBMHLfcJ: '3 t. *3at«J$R 
^#7«^©J1J|!3£Bt±. * U 7 <f X 3 3 *>T«SE& P 2 
£**■*-&:*!; 7 -f X 3 3SD±ttE7l P 1 cOktP 1/P2 
36* r RS-fr(l J J2Lt«0*£fc, * 'J 7 >r 7 3 3 SrffiasST 

Q=KKXSSXP 1 X. (273/T1 ) >/« 
(i&U KK»4j£», SS«*'j7^X33<0*S&BflB 

T&i>cnx$>&„ 

[0070] int. s*w;*aHSfaraifc: & o . * u 7 

U3 3<7)T^ff7J P 2 ftsf 'J 7U3 3<7>±M 
E*)P lOJtP 1/P2# rissij J3LLfc**U*. ± 

7JP 1 k. ±8Effl*-fe>^-3 5T8ttii&fc..&*'J7 ^ 

3 3 <7)±aBlKT 1 t izm^^X . *'j7^3 3*t 

& . * . * U 7 4 7. 3 3 <7)±sfiE7J P 1 £±iti±7)$IJ 
fflr<,u72 l -ciws-tft £ k i 0 . 3J- 'J 7 -r 7. 3 3 & 
fHBSrcSlii-*--* WPMUfOSBiQ SrRJgfcfcfit-? £ k 

[00 7 1] -r LT „ Ifty-^5 0y#f$«;t 
t J: -5 T . SWfctf) ABB lz ft4HHfcV— 7 5 0 <0*m#7 
£4: iot. HffcV-7 5 0^ 
^#3*£^cttW#7£. ^U7^33^U. C 

^ «t a tc . ^!j7>(7>33ir fRsaE-caja-r -a tf »^ 
wssQ^sai-*-* £ k ^ti 4 k k t cissaatfiio 

[ 0 0 7 2 ] 4*: . ^SfcaraSS^tf^fj^fflfllSB 
WJW# 2 1 |J7^33 &-Xr<0&9LV<r)Efttf^ 

PHi^PLi T- tc i^T-r & (Dizm-tt mm t to t > 



t =KK " X ( V/S S ) x I n (PH/PL) x ( 2 
7 3/T) 

UIU RK-liSa. SS{i^U7^X3 3^»lST 

3 ^AETJl^TiWtt^ jfOJB^S t eo-c t> * <& . 
[0073] MoT, ±a[BE^MfflW 21^<b* U 7 ^ 
^3 3StWfSVt. S73PH. PLk. ±?}tE7JSIJ 

1«#2 1 S-^ffltLitft^fc:. ±iiff^-fe>^3 4T1^ 
ajSixifTIBVoffiA ph. P L t3S"2v >T f t?S!J S & 
i> tOT'ft -? T . KHB V <7)Eijj *tPHfr/»PLi T't RTF 

tswKBt* n§ra t k . ±«a«-fe yt3 4 T-mm $ 

<i&B^£V^jaKTfc SrftA-ft £ k t J: 0 , SWO* 

u 7 * 7. 3 3 c7)^mmm s s £ k 

3 <0W$JttfiffltI S S ii . Tl" 'J 7 4 X 3 3 *ff SSSST-iiia 

[0074]^. *^Mwm©W^7tt^$lJ1ill^Stfc 
V^Tti. Sf*V-7 5 0*/b^3-£fcWB#XSrjW* 

Ba (C n H 19 0 2 ) 2 OHSV-X5 Oto^tli, 
0 . 6 5 k P aJJlTT 2 5 0°CJ^± ) fcftfcSrWltf* 

#!SS-frfcW^7^ia^T'ft4^a6t. ?r U 7 ^ 7 3 
3W±Sffi7]P 1 &iH«S^-4±SSJi*iBlJ»yi/W7*2 1 X' 

>T U 7 >f X 3 3 OiaEE* P 1 £^ttt-t4_t»SE7]-t > 
t3 4T*-)t, IW«!«ffl<0t,<0tCO^Ttit6fflTS 

[0075] -f £T\ E«ISMT'IE»lSix4±»fLff73SiJ 

2 1 zmm-? 4 fc ttc, -t^Eft 3 4 

kL-Ce^-HSffSrffiffl-t&ifcfciO, Hf*V-7 

73 W <^7'2 1 T'^ 7 7 3 3<7)±^E73 P 1 2:P 
SRt-4£k^. ±.$H±J]-zy*t3 4X'*V 7 J X3 3CD 
igiiETJ P 1 4 £ k tSPf *ftfir^ i o (C LT V ^ 

4, 

[0076] -r=5r^*> , *^JS0^7^ti^iJfP^ST- 

^33HU. ^^4£k^T^4kkttc. _h 
»fiE73 -fe y-^ 3 4 -CttttJ $ il 4 * 'J 7 ^ 7 3 3 <7)±^E 
73 P 1 k . ±SEiBJ!t-fe >V 3 4 X'tkfcZix& *V7*x 
3 3 <7>_h8SiftKT 1 k Cl^^t . * >J 7 ■< X 3 3 S: il 
jft-f 4 WI^7C0?j£4 Q L . * , ^ 'J 7 4 7 3 

3W±»fiE73P 1 &±aE*$(l1JPA/lx72 1 TiHSfrs 
£ k t X 0 . * U 7 ^ 7 3 3 imm-&tift/fxe>3Ut 
Q*R5lffifc«oi k *«^6 JOT, H*y-7 5 0*> 
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PHi^fc:#3*t&±8aE*-b y-t 3 4<ottaJttafc±SSiftK 

'J7<X3 3<7)W^I»T®«S S?&\ t'j7a3 3«R 
&3rk K «t ->xm\\Ltc K> . *>Jy<x3 3 cDgf±£ 0 
fcifK: J: otS^U: 9 LT i>. 

[ 0 0 7 8 ] ifc . *mfe<0©/IS<0^ift*&Mffl^Bf 

fl-fe >"»t 3 4 OttbJJSSSrtf LTBmSftS , JiStEJj 
21A^^'J7^33 *T*)«8tV<7>flE;Jj 
RHi^PL^ Ticl^T-T 4 W tcS-t 4 t £ , it 
'J 7 4 X 3 3(cglSi (WAtf , *m#7 

*sa»ca»s*4itr*)ttjiR) wisiat okJtfw-4-r 

tCi-^T, MVtco^Oy 4 X3 3£>BIS*0 
ffiiS-f 4 i t #T'# JOT, * U 7 4 * 3 3 4 

[0079] *^Sfi«0^ffiiO^'XK#^Jfi)^at 
tsvvm, -tU 7 4 X3 3«>±SfiE#P 1 SriWJaf-r&JL 
affi^KW^*^^ 2 1 #Effi2«"tSB»3iiS fcOTft 
4 k k ifc . * 'J 7 ^ X 3 3 ct)±?Tl,E73 P 1 £#^4 
±ifd±7J-te >'^3 4 0 , Ef*7 -x 

7J» N';U7 r 2 1 far U 7 X 3 3 cO±ME71 P 1 £ H 
B-fh^h*?, ±m.EJl-£>-9-3 4-C*V7 4 X3 3CO 
±itff7JP 1 Z k tz33&J t *WC, HttV 

<o«»««r»j«r ^ i k a*?r«irc* & . 

^fcllt C V D 3 0 tcffite $ ft. I. Iflflff^ 

£A3ref£»£-tt4c k#-^< . tmtf-xsrfcsasrc* 

'J7^33 £313® $ -t£4 4 £ k *» 

[0081]^ *^nBtiJt|e||ifi<^®t|JR^$ixS 

[0082] |5Utt\ ±!S55tt^®!B^)>!rx«tt«iJ«gS 

at-ti. ^'J7^33 i^aart-iiaw-i wra#**> 

fM£*£$iJffl-t4 iW*ot*>'. ^'J7M33I5 

Q " = K K " XSSX ( ( P 1 - P 2 ) X P 2 > " 2 X 
( 2 7 3/T1 ) 



ffiW. P 1 Ji* 'J 7 * 7, 3 3 ^)±»5iE.tjT$> oT±^S 
TJ-b >"t 3 4 TKtifJ Six* i *\ P 2 (S-t U 7 4 X 3 3 

CO, T 1 ti:fr 'J 7 -f 7s 3 3 «±SiftJfe* o TiJKiait 

* > -9- 3 5 T-^tti $ it 4 t ) cxwr - --r wsc-ciaia 

$ft4. 3j-U7^^3 3<7)JE*a*»tt**iIflBi-ft. 

[ o o s 3 ] m->x, tm^x*«iESjsafc**u/. ± 

SEE* -b> if 3 4TSim$ix*5t U 7 -f X 3 3cD±nf L ff 
P 1 k . TSIETJ-fc V-tf 5 1 -c'^abS$^4.^- »J 7 4 7. 

3 3 WT«BE^ P 2 k , ±«BAK-fc 3 5 TttaiSil 
4*y 7^X33 (?)±JSift«T l k car?v ">T . 3f »J 7 

^x3 3&ffiWiassE-ciiaw-s«*4^waj*Q " 

i k 4 . ±3t . * 'J 7 7 3 3 <0±SKBE?3 

p i £±*mmw\^7'2 1 -cusias-r* k k ttt u 

7U33 OTbSETJ P 2 £TiIE7J$W> ^/P7* 2 0 X' 
MBi-& Zkizkl. * 0 7 4 X 3 3 £3£&iSSST'ii!i3S 

-r 4 *m^x^a*Q • stents'?,: t 4 . 

[0084] ZixX *) . ±ME73 tyt34 -Ctam Sit 

4 * 'J 7 7 3 3 <7)±oTiE7] Pit T8BE?]-b 5 
1 Ti^ttJ$il4^"'J 7^7. 3 3cr>TWLi±J] P 2 k , ±S 
ffl BE-fe 3 5 Ttftm $ ft 4 * U 7 X 3 3 «±SKUS 

Tit tc^o'v t'J7U33 Srswaarr^ift-r 

^±S5iE* P 1 ^±f&&mm^)V^2 1 T'i)llg5i-4 k 
bl>tZ*V7 4X3 3 cDTJfiETJ P 2 7JM»' < 

.^7'2 0T'PKfft4>IktcJ: 0. ^ V 7 < 7 3 3 Srli^ 
ii?lPiT'iliiS^4W4^7.cO^»Q " SSSICftoit 

t y 7 ^ 7. 3 3 Sr^ji?Tu-c j aii-t4^ 
^j^^j&asrftijw-r & d k **ts 4 , 

[0085] $ <i>tC. ^ y 7U33 ^itlStlS 
7, 5 Ofrkmt*itt:ttfttfA0)mtflk*#mLt: r> . 

* y 7 * 7, 3 3 coTnwmmm s s ^\tim -> tz o , * 

y 7 ^ 7. 3 33&«33«rr4Sfc:^t Lrci k &^t:»l4> 
^ 0 s HfrV-7 5 0A^#S$^W«'X^i 
T'^ti, * co fitf&S 5- $ijf»-r 4 i k *fHj*B k * 4 . 
[0086] ±fEHSte^SS^^7xflt*&(BJiiPiai 

0. ic0k£(2, CVD3SK3 0tffi»&$ililROtm 
^x^iS3STM$-ti-4^k^<. WWx^fta 

arc* y 7 ^ 7. 3 3 ^a3^$-tt4 t{i*3i^^f ! frt3 ; )4 

[0087]^;. iSEStJfc^JBtfcV^Ji, ^»J>- 
y 3 2rtS t-7T-2 5 O'Ct-gCtiikCJ: 0 . 

* y 7 4 x 3 3 «o±«aa«T 1 * — jg t lt fe o . 
y-7. 5 0 *^#ISS-tir^«^^7.co«^a^*Jli|)^4 
BBteisvvt . * y 7 -f 7 3 3<7)±aiMET 1 ZtMttft 
*A» ^>^h L T ^ 4 *t t - ^ ^ k TsJ- y 7 -f 7 3 3 cO± 

StilKT 1 tenm+h :t(:ioti. aft v-a 5 0 
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